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^ * & 61 t ^ & J8f 8a » A4T? i JjjL^(a)-(c)ttfli* 

: ( a ) 10-40 f f f ^ tb 4i 5f f ^ - ^ I, 
6& fil ;(b) 30~80^*-§"^tb^^7b6f;(c) 1~15^*W 

'14 ft • 



&X& B Jll$%r '• High performance water-dispersible polyurethane and 

method thereof) 

Disclosed are a high performance 
water-dispersible polyurethane and a method of 
making the same. The water-dispersible 
polyurethane of the invention is made by 
prepolymer i2jing the following components (a), (b), 
and (c): (a) 10-40 wt% of an aromatic 
di i socyanate ; (b) 30-80 wt% of a polyol; and (c) 
1-15 wt% of a compound having an active hydrogen 
and capable of forming a hydrophilic group; and 
chain-extending the prepolymer by (d) 0.1-5 wt% of 
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%rX.&Wi&%r : High performance water-dispersible polyurethane and 

method thereof) 

a chain extender having an active hydrogen. In 
the present invention, the NCO content is closely 
monitored when dispersing the prepolymer in water. 
By doing so, the problem of poor chain extension 
due to over consumption of terminal aromatic 
diisocyante groups of the prepolymer by reacting 
with water is solved. The water-dispersible 
polyurethane thus obtained has high storage 
stability and superior mechanical properties. 
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3. > &WtSLW (1) ^ 

# m m : N 

* # m fi|(polyurethane : PU) 
4* 18 * : 

* «? tt(PU) * - * * # W J» ' * t 90% 
' J3£(DMF) * f * # ' *■ T m 

% m x. Bf » ^ t i J I t ^ I « -S. ^ ^ ^ ^ A ^ ^ ^ 
#j A f •4&*tt****B# 3 ** fl & a *M-fe» ' * * H 
»ftl»^**ft&BA*^ •PU#J»i#e,-fc3£**&T*4' 

* ilfc * 'I4PU ^^dOt^ • A IMF £ it 6$(Polyol) & - 
#1 * <|± At * • ^-^&HS& fiKdi isocyanate) -fc ^ * $ >* ft 

#o . ftPU ' ^^^^^'1^ ^ PU « * * 

4fcsfefi-*^ltA*t** • ft ^ * 4* *I #■ 44PU ^ fk «. • 

& -fc # & 6ti * 4£PU I«t ' *fli*^4fr*.***««F 
^(aliphatic) * ft Si 61 ( i socyana t e ; -NCO ) Rfr • « «. 

/& Jft famine ; -NH 2 ) 9a « &. # • 

(aromatic) & H 8£ 6! Bf • «**4fcifc4t*.*ifc*&* + ' * 
^ &-NC0 •TJfe&*#.tt&J&ifc*Jlfc • ft4t-#-a*fc&**fc 
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s. - (2) 

*T M & ife ft At tt. * & A « * «fc «. *hPU W It ^ * 60NCO * ^ 
ft It <fe ' ^Ifc^te^^^l'life^te ' ^ & % fk 4b ffi ft - 

® itb ' Jfc j& *K 'l±PU ^#^5.4-e,#i-h#- ' & i§j It >ft 

iAt^^ + ^^i-^it » *s * t m « ^ a oo w> & * 

ft ffl & * ^ 60 flt ^ i& *f flt ^(cycloal iphat ic) 

~ & It St 61 04 *» : ^liSltl^i^ SKisophorone 
di isocyanate ;IPDI) - ^^it^iftil 
(hexame thy 1 ene d i i socyana te ;HDI) * .r. H 6t4 , 4 ' - 
— 2i & & ¥ *t fiS (4, 4 ' -dicycl oh exyl methane 
di isocyanate ;H 12 MDI)# • ® ft & ifr it *k ~ # It St St 60 If 
*a * A » ft # * 'I4PU #/fc#*j&*J&j&*H^PUi§#£ » S 

* * a» pu - j& ffi # # 3£ ~ & It at at • ^^^ — H-ltst? 

£«K toluene diisocyanate ; TD I ) 60 * tePU ^ * # ft 
<S*Al«f «1A • $ flft * # * Ifc — * It at « 60 NCO t 
Jfe&&*tt^A • 

& # & Ji 3& ISJ ' S*»&*ftA£*L&.£.£#*& — -Ji- 
ll at. ai ts&^**^Ate&teteA#j&*4!fc*ttJS&J»*feA 

jit & * It, at SI ' a & HH * 3- & ^NCO A * i& UL # ffl ffij 
JIH ft 60 S & » & *o ,tb - & ' fa it £'J & & ^ 60 

e 60 « 

0-|*»US 5,714,561 -US 5,852,1 05 -US 5,905,1 1 3 - 
EP 738,750 - EP 682,049 - CA 2,1 32,905 -US 
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S-^&WiSLW (3) 

5,334,690 -US 5 , 2 3 1 , 1 3 0 If- ^ -SP # m JKr tik & H «L 
61 » *oH 12 MDI - HDI - ^l^ilrai f I-T^i 
( tetramethy 1 ene xylene d i i socy anate ;TMXDI) * aH 
it ^TDI 4l * : itb ' #*>JDE 1 9,71 9,925A1 - DE 19, 

719, 924A1 -US 5,770,264 - JP 08-337, 767A2 - JP 
07-268, 055A2 - JP 07-1 65, 855A2 -US 5,470,907A - CA 
2,081,414A4 - JP 65-255, 587A2 - JP 05-051, 430A2 - JP 
04-1 03, 614A2 fl'J A ft ffl ^-^-^ISL^Jti&iL^l^t^^^^W 
$L ^ ^ j& ^TDI #J * 'fckPU • ft4*£*tt*ift 

j**6**Jfe* ! *t *h • A It * *» US 5,714, 

561 ,&US 5,306,764 -US 4,497,932A - JP 05-222,139 - 
JP 05-222, 139A2 - WO 9,847,975A1*PB & ' % 

Jt * # » #*#**LiftT***S!PU 
&*tePU - 
# B £ *t XL : 

^#B^6fji^-@ ««t*it«-«*. *£PU & & M & • « 
^ # a£ # # - S fi^lfc^lt^ — 'I4PU * 

@ #M,^£t:4&-*£* ttPU * H & • flfr 
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S-^&WiZW (4) 

& & w m ?L - n &j ti %L$k & - m * & & a & • a 

& it _l i& a 60 • ^#8^^^^^m^-#^^^^ — 

& m » ftfo^£7tmM&4Tft&£'&fa • ft # #i * ft 

ft & 4b * * • ft * -6L A *fe 60NCO Tftl-^&^-Li&ll 

ta-Ufc&^r^jfcPfc i&nco *r ft & & * & a • 

^ & • *ft?!*-Jtt«tft*IIA**£ f'JNCO * 4 ^ ft 

4b » i&&m%L&&>&)& i&NCO &&#.A45.A^fli" ' i& i& 

7jc PU t ^PU telL^afc^-^aJ^A » ^ & # * ^ 

* 60 #. <&pu « - ji i& • & &*nMm.^%-&WL ' *p 

*j ^NCO fft*.^4603e,® -£-0. 8 5-8. 0 wt%( a & j& >SL A 
£4ki£)4LMB£ » ^ ^0. l~5wt. % 60 & -ft. #1 • 
afc^*ftftJfcaL4*«#*£ftft**-*- '&PU ^ & * • 

Jii£#.^1lfcft^#ti& ^NCO ft 60 fc'J ^ ' & ^ * 60 -f- 
ft » & ffl # #4 ^Di-n-buty 1 amine JBL ft & * »J £ ' «& ^ 
ffi *t *h it # »'J 4 ' # $t *P « 4b ( Normal ized) 4l tb «■ » 
T" : * * *fc ft * *PU ^fltfcJLftMF^ttft 
#. fcn # £ ® • Zk3&m%.&*Lfr&1& 0 ****#&#Aft* 
15] • & Jl ft- 4$ ^2260~2280cm" 1 60NCO ft & & it 
ft bb ^ » US HI A to ^226 0-228 0cm" 1 TA 60NCO <£. «Kc & 



1 
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i - (5) 

& . J-X Is] — #. Jo #. ^2940-29500 10"' 60 C H Stretching^ 
& & « # # ^ ^ ( Norma 1 i zed) 60 3t & & 

( WNonna.ized > « * * * # * '14 P U 

* 'liPU $tm*-fc5&&J%.*r it400kg/cm 2 : t A. ft # $ ^ j| 
400% : 100% m *t i£80Kg/cm 2 • 

«■ Hfl t£ *» «fc B £ : 

* tePU t 4lPU #, * T ?'](a)~(c) /£ ^ & tt. 
3£ ^ $7 *(prepolymer mixing process >!t : 

(a) 10-40 ± * ^ tb ^ 2r # Mr St SI ; 

(b) 30~80t*-S"^tb^£7tS| ; ^ 

(c) l~1544"5"^tb4L"sr^j!&«.*4t'rjfe&4L^>*'Ii 
Ml 4b & & ; 

(d) 0. 1-5 * * ^ tb 4^ ^ '14 & At ft * #1 At ft 

60 * «&PU *p « # *R *b ^ « JKr ^ * *t m ~ & ft St 61 - # 

#• j& ^ • 

» j& *Ha) <& * * $L ffl 46, it 60 
^^^j^*ll-atfilfl&^^B5^*i^*#^fl§JKr^* 4 ^lflS^ 
~ & H fit fil • ^ 4£ B £ ffi ^ 2f # — & H 8£ fi! (a) 4? 

Jl- # - 2r # *S ' fr] *° £ L(pheny 1 ) - «f &(b i pheny 1 ) - 



•I 
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2-*&*RifLW (6) -J 
m S(naphthyl) *-#*J*.L*r*.fe#: * * * # & * ft~" 

& -a • *t & * • #**.=.**.aLe(a)*#6T3. 

OCN 

(I) (II) 

& +Ri £ 4. *C!_ e & ; R 2 >&R 3 «r *a i*J i& * i*J » i m 
sl & & ft • C,_ 6 & ' C,_ 6 ft & •» &C 6 # ^ & ; n 4,0-3 ^ 

Kit • 

3tffl^^# a ^^^#^ — & ft fit SI #J *° # ~ & ft fit ¥ 
^g§(toluene d i i socyanat e ;TDI) - ft^S 
(p-phenylene d i i socyanat e ;PPDI) x ~ ft fit4, 4' - ~ 
3£ ^ ¥ %L fil (4, 4* -dipheny lmethane diisocyanate ; 
MDI) - ~ H- ft Sip, p' - «Kp. P' -bisphenyl 

di isocyanate ; BPDI) # - 

^^#B^t^^T^ffi-#tJ2<-t^^^^ — & ft fit St ' 
&#&Jtj^%i&]& 4 j=L%L®i%L&&ft ° * fl& "T ' & ^ ( a ) 
•T & #(al )TDI i&PPDI &(a2)MDI &BPDI #} %L & to • J. * t 
(al)TDI ^PPDI 4k ^ 4» ifc — & ft fit tt % ^ % #30 Mol X « 
Jl • ^ # 93 t • £, 4Ka) ^-rk^^^afc — & ft fit SI 
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i*#«M3t£^ (7) 

& 2-%%) • ^(a) "ST ^(al)TDI ^cPPDI ^(a2) > 

TDI &PPDI 4L jz- %. $to A 2- * ^ # ^ 4fc • JL & t (al )TDI & 
PPDI ##4*ifc~&*l*itSiSl^4fc6$30 Mol 56 «. -h • 

as 9 7t si- - '%> & ft & * & *&&m £ ?t & * & n m £ n 

& $5. f^[poly(butanediol-co-adipate) glycol ; 

PBA] - %l T fi|(polytetramethylene glycol ; PTMEG) > 

~ S&-- fit &$j[Poly(hexanediol-co-adipate) 

glycol ; PHA] - Z* tip- & — at * #7 

[PolyCethy lene-co-adipate) glycol ;PEA] - ^. ft ~ 6$ 
(Polypropylene Glycol) - & — S|(Po 1 y e thy 1 ene 
Glycol) • #7bgf60^L@- 5 l L Ml^^l:le,ffl^200~6, 0004L 

h • & 6 o o - 3 , o o o *l m • >fc^^^t-r^ffl-«^.- 

^ # m ^ & ^(c) & *r ^ & «. * '14 *r & & ^ ^ A 
^ it & m ' t**,#.*fe , rfe&*]*» ^coo- - so 3 - - nr 4 + - 

-(CH 2 CH 2 0)- % • ilf^^^^a^^^ft^t 
(dimethylol propionic acid ; DMPA) - ~ ¥ * T 6£ 
(dimethylol butanoic acid ; DMBA) - & *f K, ^ — S* 
(polyethylene oxide glycol) - ^.C H. & Js.) ^ 
(Bis(hydroxy lethy 1 ) Amine) - 3- ^( 3& & 2> &) K & ft 
^ fit #3 (Sod i um 
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i'#«yma/i (8) j 

3-b i s (hydroxyethy 1 )ami nopropanesu 1 f onate) ^ ° A 

& * -r & & • 

#&&&%:tffc & * 3Ltfe&&*itmgsZ-i&m ° ft 

#H 2 N-(CH 2 ) B -NH 2 • * tm ^0-12 4l & «b - 2- T *. 
-1 , 5- ft ~ J3£(2-Methy 1 -1 , 5-pentame thy 1 ene diamine) - 
~ 3& & 2- J^(di ethylene triamine ; DETA) & ~- & & 
e? J£(triethylene tetraamine ; TETA) • ft & ^ At % * #J 
& J© • 

^ # ^ ^ ^ <i£pu # n ' & # t n # ^ : 

(A) ft(a) 10-40 * * W ft tb ^ # * & — * It 8£ fii I A 

4b ^ #7 ^fr — &|l#tB§#l*Mt£.& : 

(B) ft Ji « * M. * <4 * ft jfc. ^ - * & * fi § 30-80 

^^-^^it^^Ttm^nm^^^M » ^ * - « * ^ ^ • 

(C) ft t£ ^ ^4fet*»«.afr* + ^*fc * # a ^ * *. 

(D) * tt ft *. ^NCO «rft£.***0.8~8.0wt.%f&B 

-£.*#«fl*-*L$fct ' # *(A) ^ & M * & 4S *"J -M0 & 
90 °C ' ft * A #E *J -&60 °C a T ' a 3 & * * i& S « S- 
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i-«-Wt8,W (9) 

Sfc * * • J»(B) 15 # ^ & i& ^ a & # & *•] £.40 5.90 °C 
H • #**-*&#nfra&. * Jl* & m ffi £ *J 5.70 °C ^ T 1 ^ 
^*oX£,J§£^t^&]^i&#^^(C)t*tf>S->!i » -^Mfi&e, 
t^ii*^*ii^^*^^*»^*Jieil*#^*.t ' « it ft 
i& A * 3* ° 

#, * * ft * it *T • # ^ #t «. ^NCO f * ^ * £0. 8 5.8. 0 
$ft¥^ifc6«>fafflrt;fa^i&*##60^*&-&#] ' ^ i£ *T £t 

#t ' - ^Sl^f^^ 10-55 wt% • 

# ^ ^ * * i| t ^ 'li f ^ * 'l±PU • 

ftt + ffl/^H A ^PU & ft » a* Jtt *E «t tj- • Tilt 

# Jt It *$. -ft. 4^NCO t I ^ f t ^ ' fl&Xtf***SI*m31-& 
ffl ^ ^ ifrNCO ^ ^ 4 . & #1 % % & 5- ^ A ^320kg/cm 2 • ft 
i^A. ^320% • & *fc \k % W * ' PU $t m #L 
ffe & JSL «T it400kg/cm 2 _h » ft A 3£ 4t * T i£400% a _L » 
100% m & -T i£80kg/cm 2 » 4&f jfite • 

B£^jLi£*"£-teS #J - # #t > ft Jft H W 

f «fe #'J 1 : 

Jlfl4.07 g ^ — g£ f ^. f5 iraethy lol propionic 




3-*&wtn*n (io) . 

acid;DMPA) 33 g 4^N- ¥ & nft «§- M ( N-me thy 1 

pyrrol i done; NMP) ;fri&#iL&^t£#>5l>?|*tt^#^J 
3 • # Ji ilt ^ ^ £ ^ - ft ' Jfr 6 7 . 1 5 g ^8 0 : 2 0 ^ tb 
^.2, 4- >5L2, 6- H S£ ¥ ^ 61 (Tol uene diisocyanate ; 

TDI) ^ & ^ *# t • 60 °C T Bl M 1 . 5 >b ft • ^^218.78 

g ^ T ~ £f - ^ — && & 

[Poly(butanediol-co-adipate) glycol ; PBA] 
(Mn = 2,000) ' £.60 °C m $ ^4 * b£ ft » ^ M # 60 & 
PI- 5.50 °C M- fa\ 0. 6 g ^ =. Z> ^(Tr iethy lamine ; TEA ) i£. 
^t^^^O^^t » )|fe.t^il^-m^'14^^^^^270 
gi&i&fa^ft&it^ J§,5 0 0rpm #5 60 g-iriS&^^ti&ff*^- 

(Ethylene diamine;EDA) 3.04 g » a it ^ *4 -ft. & m • 
*|lt^&il^fa#*2/hiif ' *£#-0^f^>&3O wt% 60 
* <&PU ^ • m^f^lfcJK^r-^jfc^^^^^lK ' * *t 

f T iftlOO *t » 3» A *323 Kg/cm 2 ; 100X«(it 

& 88 Kg/cm 2 ; |A^#$^ 330% • 
% iH 2 : 

$P14.07 g *_DMPA ,5133. 33 g ^NMP it # & IL i* t£ 
+ ' #-L3fc/**1-£Ml-4sB$- ' *71. 62 

g ^80:20 & fct M 4- ^L2, 6-TDI it* ^ A 4t t • £60 

°CT&H.5^B|t . /v233. 37g ^ ^ T ^ 6f 
(Polytetramethy lene Glycol ; PTMEG) (Mn=l , 000 ) • 3£ $ 
R>S&4/hafft . ^ & j& *f 60 a. A I*- £50 °C Ji ^ ^10. 6 g^ 
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3-*&WViLW (ID i 
TEA ' it ft t *° >5L >!t20 • Jl*e,t*»3fe.£-&#»l£*-5gfc 

^^270 g i& il ft # i£ # ^,500rpm #450 g ^- * 

* • ite^^-& • -fcNCO <S. F£ M.2. 03 wt%^lfr ' *i ^ «l 7jc 

* # #j EDA 3.10 g » jasH*f$fc5£-&& & • *fc *4 £ 
3 # *2 * af- ' 3£#-0^f^&33 wt% # * *&PU ft • 
m ft %L m * & afrMEK 3l f £ ' £ atf f 1M£ it300 
sfc; £■ & 5* & & *450 Kg/cm 2 ; 100X««L^ 60 Kg/cm 2 ; £ 

* # $ h 370% • 
^ W 3 : 

#12.19 g ^DMPA-S.28.9 g 4lNMP i& # & «L ^ 1& # 
iI^tH#^^ ' #JLi4L^#^^-4aaf • #28. 19g ^ 
8 0 : 2 0 & ^ fcb #>] 4l2, 4- ^L2, 6-TDI >v ,51 >?£ # t ♦ -&6 0 °C 
A1.5*a*& ' *a^l89.61 g E. ~ S£- ~ Sfc 
[Poly(hexanediol-co-adipate) glycol ; PH A] 
(Mn = 2,000) ' ^60 °C & >*4 ']> Bf & . » 5. iHt fi^ a 1 £ 
50 °C M. ifc *»9. 2 g ^TEA » it 4t t ^ >S|20 * • )!6t^ 
ii^-m^'f4^1I^^^270 g ifc i& ;&o ^ ft # 31 # &50 0rpm 
#400 g * « -f * t it # * ^ ft . *NC0flL»£1.47 wt% ^ 
jfr • ^o/v^7K###EDA 2.63 g ' a ft M • M 

ai & ^ £ 3 # *t2 * > # - S f# &35 wt% # 
<I±PU ft #L • *MIEK AT*. » *tf ¥ £ 4£ 

i£ *T ifc300 * Ifc flt & & *410 Kg/cm 2 ; 100%4ft&Jb 60 
Kg/cm 2 ; 380% - 

^ *]4 : 
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£. - &WfL*ft (12) 

4fl6.88 g 4LDMP A ,£-31 . 1 g ^NMP ifr it M ft. A. i* t£ ft 
,51 A * * * # 3 ' * ^69. 75 g 

4^8 0 : 2 0 & ^ fcb #J 4^2, 4- A2, 6-TDI ^ & M *t t • -fe6 0 °C 
& 1*1. 5 * «. • ^/vl93.37 g ^PTMEG (Mn=2,000) ♦ & 
60 e CH^^il4'J^t ' * & A *# # A If- 5.50 °C ife. » *n 
12. 7 g 4^TEA ' it 4t t & it 20 ^ # • ^et^Ji^^i* 
<fck^?fi&^#7270 g ifi. i£ fa ^ flfc # it Jb50 0rpm #49 0 g * 
m * * t it 4t * ^ #t ' >£NC0 tfL If- 5-1 . 6 2 wt% ^ ifr • fa ^ 

#EDA 2.88 g » «ifefi-l*54-l:^A • 2£ 
*ta##2'l^ ' HL 4* - SI ^ # ^27 wt% # * '14PU & 

400 Kg/cm 2 ; 100X&&* 80 Kg/cm 2 ; * *. J£ 4t * A 
400% • 

5 : 

tf#6.70 g^ DMPAA50.0 g ^NMP i& * ft. «. & * 
>S.m#t^#^l^ ' ftX&Jfc&&*%-& v $ ' ^25.01 g 
^-^^-^^.4,4'-^^Sf^Si(4,4' -di phenyl methane 
diisocyanate;MDI) fa ^ Bl A 4t t • 6 0 °C £1 A 1 . 5 >b ^ 
& . ^^1 52.68 g * — S| (Polypropylene 
Glycol ; PPG) (Mn = 2, 000) > -fc 6 0 °C m & B~ A 4 >b ■* 4t ' # 
^^40.62 g*,80:20 St* tb« *-2, 4- A2, 6-TDI • 60 °C & 
A2. • If- a 5.50 °C • fa >^5. 05 g ^TEA it ft * *>20 

3- #. ' f 6 t^llrt^'ii^i^^^ 190 g ii /s. 
if # i£ J£ &500rpm 6<j 1 8 2 g ^ & * * t it 4f * ^ ' ^NCO 
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i^-a-qmw (13) 

<SL If- il. 91wt% ^ ' ^ * # # tflEDA 2.14 g • fit % 
^t^^-i:>S.m ° *t%*&*^SftlJ*2/J^ » £ 4* - HI 
^ # ^45 wt% ft * tePU ^ It «. • m «■ ^- <fc JK ^ * *MIEK A 
NMP ' **rf*#4**fc^T3fcl,000*. • 
^ *4 6 : 

HflO.85 g^t DMPA^L60.0 g 4^NMP ifr it * ft. A. ^ *. #J 

^MDI A* ^ & m 4t t » -MO t&A1.5'J^<l ' fr> ^ 
1 33.35 g PTMEG (Mn=l, 000 ) • m $ 0 °C T ^ ^4 * * . 
#^u^35. 80 g ^80 :20 «, ^ tb *] ^2, 4- A2, 6-TDI • 60 °C 
&I2.5^B|t » fc-aiSOt ' ^^8.18 g ^lTEA it 4f t 
20^# 0 ^e^t^ii^r^^'fi^^^^^ 200 g^il* 1 ^ 
« # ifc &5 0 0rpm #j 2 1 4 g-^^^^t^^^^^ » >feNCO 
4*1*3.1.53 wt ' *a AMi##6dEDA 1.52 g » a 

ffl ^ &20 wt% #. *fcPU & • flf 4* <fc * * * ^MEK 
ANMP • 
^ #1 7 : 

^12.06 g^ DMPA^.50.0 g 4^NMP ifr it * ft. IL i* t£ # 
£L/&4tt**#Ml3 • #Ji3fe/fcJ|4£i$ — *hb£ ' J»2 1 . 47 g 
^MD I *■ ^ ,51 4t * » -MO °C ,61 Jfcl. 5 * Bf . jjo a. 
1 53.07 g PTMEG (Mn = 2,000) • 

#l # -MO t«T&!4'J^ ' # ito ^35. 80 g ^80 : 20 % 
tb frj ^2, 4- ^2, 6-TDI ' &HaAtt*l*60lC ' 
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i - &*HiSi*fi (14) 

* a* 41 ' P£ a 5.50 °C ' *i ^9. 1 g ^TEA ife 4t t ^20 ^ it 

it # &50 0rpm 6ft241 g * ^ ^ t il # * ^ t • -fcNCOtel^ 
J.1.3 6 wt °/o^^T ' « #. Hfrff «l E D A 1.51 g ' a Jfe 4f 

^ & >fe ° *tfe-fe&*^sa#^2^»$- . ^ # - © ^ 

# &35 wt% 6ft * jiPU 3* ft * • ^MEK a 
NMP ' & fitMEK » 4£ '14 ^ i£l, 00 0 • 

m 8 : 

^1 0.72 g ^ DMPA A80. 2 g ^NMP ^ it * ft. & i* 1£ &ft 
&*4tt*#Mi3 • #-h*fe**1-£Mi-*a»* • ^40. 0 g ^ 
MDI ijo ^BLJ&m t • *60TC&A1.5'h"** ' ^^80.0 g 
PBA (Mn = l, 0 00) » l|£i£&lN^>&#ft6fta&^#>gfc.60 o C^ 
A4'h"*4fe. ' #^^27.84 g 4^80:20 a, ^ tb 4l2, 4- A 
2,6-TDI • & A a & J£ *J ^.60 °C • * A *l 2. 5 * a* «. ' If- a 
5.50 °C ' ^9. 87 g ^TEA it 4f t *>20 ^ # «. ' f&t^ 
31 A- * '14 ^ « * * ^190 g 9k & h> A. * # & * &500rpm 
#465 g*»^*t ' ^ NC0 ^ 5-1- 82 wt % 

» ^^*£*##&ftEDA 2.86 g • • 
*Jfc*fL***a#*2*>* ' & # - H ^ * ^20 wt% 6ft 

* <t±pu * *. • ' * * ^ MEK A 

NMP • 

^ #J 9 : 

4*26.8 g^ DMPA>J143.3 g ^NMP Sfr it * ft. A. 4fc «. 6ft 
&i&#t«#M>^ ' #.ti*;/ji*l-2.Ml — *8b£ . ift 3 7 . 5 g ^ 
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jl - &watw (15) 

MDI fa ^ BL A *t t ' -£60t:&A1.5*Bfr&. » ^o^lOO.O g' 
PBA (Mn = l,000) ■ *4**£*J&Atfrttta;Jtte#£.60 , ta 
T ' * & A ife 4f4 * ft. ' #^^43.5 g^80:20ft^fc*| 
^2,4->SL2,6- TDI - & Aa4tt«*60t ' &AW2.5* 

ft > ^e*t*»ii*«.*«Ii^.fli*^^180 g iSt il ^ a # 
il * &5 0 0rpm 60540 g*#^#. + ife*T*3*ifc. ' 4lNC0 Pfr 
5.1.17 wt%^^r ' ^ * # # 60EDA 1.28 g ' JXi£4f*t 

-g: & m • AfcJUfc-SLA*S*S*#*2*B$- . Ut 41- - ffl ^ 
£20 wt% 60 * «t±PU ^ $c «. • m # ^ <fc J* * ^MEK ^.NMP • 

f 1 «fe 1 0 : 

J&16.80 g^ DMPA^L40.0 g 4lNMP Ifc it # H 4fc «. fid 
>5LA*it4t#M)3 ' #-fc.Jfc#*l-B.Ml-4B»* » ^40. 0 g ^ 
MDI ;fa;v,5lA*#* ' ^60 °C R Al. 5 * nfr ft • ^a^80.0 g 
PTMEG (Mn = l, 000 ) » * £ 4£ f'J BL A 4t 60 & * # £.6 0 
°C • * Bl A it #4 * B^ft . #^n^27.84 g4L80:20 a^lfc 
«^2,4-A2,6- TDI • & A » & *»J * 6 0 °C » 
* ft . If- A 5.50 °C • ito ^v9. 87 g -^TEA it 4r * *>20 ^ It 
& ' )lfe,t^il^r^^'t4^^^^^150 g ifi. il # # 

31 * &500rpm 60450 g m * * t it ft * ^ & ' -MCO iM. F£ 
5.1.73 wtX ^ it ' ;fro 60EDA 2.10 g » a it *T 
*4 >5L A • **l*iLA:afr*a#*2*B* • ^ # - HI ^ 
<fr&20 wt% 60 * tePU ^ & • £-#.^&&&400 Kg/cm 2 ; 
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(16) 

10 0% m & h 160 Kg/ cm 2 ; & A It #• & 3 3 0% ° 
^ W 1 1 : 

I&13.4 DMPAA36.2 g ^NMP tft it * ft. & 4ft * 

MDI *i a. & A 4t t ' £60 t fLA1.5 * 4ft. • # aPTMEG 

(Mn=l,000) 1 00.0 g ' & A * $ ife *T ^ IS * «$ 41 ' # *° 
A.34.8 g 4^80:20 % ^ fcb 4l2, 4- A2, 6-TDI • & AS&iS 
#J<£60°C ' 5.A2.5'hn$#. ' PM&5-50°C ' AoAlO.l g^ 

TEA t *°20 ft m.%L » 6 t #° Ji ^ ^ * ^ ^ & ^ ^ 150 8 
l& sfc « # 3fc * *500rpm #69 0. Og * * -f- * t ^ * ^ 
& . -&NCO 4fc Ffr 5.2. 10 wt%^ift • *f a, » *. # MrEDA 

2.86g » a3t#*£at-ft:&A • Hfe^ii A* S ^2'J> 

8f • ^#-©^^-^15 wt% # #. ^pu ^ ft stL • ft & *-$tm 

* » *MIEK >JLNMP • #j**tT*#4*te^rifcl.0004L;**t.5* 
&&J*,420 Kg/cm 2 ; 100X*tt* 140 Kg/cm 2 ; 
380% • 
Sfc Wi 1 2 : 

JK5.03 g 4LDMPA *7 A127. 13 g ^8 0 : 2 0 % ± fct #] ^2 , 

4- A2, 6-TDI *m#fc«,#*«illHt + ' ^ 60 

t & *1.5^n| A ' *oa117.84 g 4LPPG(Mn = 600) • Hi $ 
J£«&*«««iai^# ^60 TC A A * tf4 * ■* 4ft. • ^ ^ 
m##iS-^^5-50 o CJi^^4.2 g 4^TEA i|# + ^^120^ 
*t • >|fe,t^3i^^*'&^^&^^ 160 g i& ^ a m # 
& i£ Js,5 00rpm #63 0 g*if itil^ti^t ' -fcNCO P§- 
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£.*&Wi$L*R (17) 

£.4.62 wt%^^T ' *o WEDA 4.31g • a it if «t 

*4 -fe -51 A • Hft*&A*ta#*2^e| . # - El 
&20 wt% #i * tePU ^ & • 
t W 1 3 : 

J»5.63 g 4LDMPA fa ^151. 69 g ^8 0 : 2 0 A fct to 4l2 , 
4- &2, 6-TDI a* it * & A. i* «. & ^ * * Hfl A ' £60 

°C & Al. 5 >b '<k • *»-^122.68 g 4^PPG ( Mn = 6 0 0 ) ■ gl $ 
JS«fi.A*trt**aL&*# £60 °C • # ^ A it #4 * b* 4ft. ' 
JH&HttWal* ^-50 °C JL * *»5. 0 g 4^TEA it # t *» R. A 
20^M • g^^.^ 0 ^ 
& # it * &500rpm #700 g * ^ * t it # * it ft ' £NCO 
ft PI- 5.5. 41 wt%^^f • ;&* >^ EDA 5.57 g » ait 

4f Aft J£ * & A • *Jfe*fLA***»#*2*Bfr • & # - El 
& # &20 wt% tfj * tePU ft *. • *£Mfltf¥:&^#,'&^r^l> 
00 0 • 

sfe & ^ # B £ e> a 4& ft * #4 « * *° ^ ' & & # # w 
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1. - 41 * '14 * f& SI(PU) • *#*T7'Ka)~(c);&^ & " 

(a) 10-40 4 * W ^ fcb £ * & * H fit 81 ; 

(b) 30~8044¥^fct^£7t6^ ; « >5L 

§i it & & ; 

- & • 

3. -fto t tf 4 *I H B % 1 * tfr ifc 4l * '14 * JBc SI • * t tt 
£ A & A S£ SI #, # g T * ( I ) *(II)A*SL^4femte. 

/7TVNCO OCN/— \ /— \ NCO 
OCN 

(I) (H) 

* + R, * A JllC^e % & : R 2 ^R 3 ^ * *a W * * W ' -H- * 
jl Jfe A A ' C,_i & » C,_ 6 ^li ■ i&C 6 & ; n <%0~3 ^. 

* it • 

4. *o ¥ t# 4M'J le, ® ^ ^ i& ^ * «l± SI ' & t « 

# # ~ H- A S£ SI £ ~ & *l *L ¥ SI (toluene 
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d i i socy ana te I TDI) ° 

5 . & f tt # *•] i£ ® $ i ^ m st 7jc<t± as. a$ si • If t 

# # — A- S& 61 * ~ * It «t * 8l(p-phenylene 
d i i socy ana te ;PPDI) ° 

6 . -kP t * * "J fa m % 1 m i4k ^ * % j& SI > I t t 
— S&4, 4' - ~ & f 61 

( 4, 4' -d i pheny 1 me thane diisocyanate ;MDI) • 

7 . to t tf 4- #1 le, © » 1 3t m St ^ 7)c 4£ & j© Si ' . I t t 

^^^^-^Astsi^ — ^Sl s&p, p' - ~ 3£ & si 

(p, p' -b i spheny 1 diisocyanate ;BPDI) ° 

8 . t tf 4 *J f& ffl # 1 ^ ^ it ^ * '& & J£ 81 ' * t « 

^ Sg, ^ $7 ° 

9 . f tf # * 'J f& m % 1 31 ff\ it ^ 7jc '|4 55. JSr SI » & t ** 
^*^j=.*Aat»*(al)TDI skPPDI &( a 2)MDI &BPDI 60 % 
& to » J. * * (al )TDI &PPDI ifc ~ & H St SI ^ 4fc 60 30 
Mol % a -L • 

10. t -f- le. S ^ 1 ^ m ^ ^ 'l± ^ ^ SI • & t t£ 

A «t SI *(al)TDI &PPDI *(a2) TDI &PPDI ^ 
— % 4fe & X * 4fr 60 & ^ #7 • JL & t (al)TDI^PPDM* *b — 
&H&£S!>&^#76030 Mol % M Jl • 

1 1 . f ff ^ * >J |& ffi % 1 jg flf it ^ * '14 ^ J£ SI • 
^7tflt^*t 8-^^^^**200^6,000 • 

1 2 . *o t ft * *»J H. ffi # 1 ^ ^ it ^ * '14 $5: J© 81 » & t t* 



• 
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£ to Sf & # i! * & SI £ to Sf- - # ft* £ tg S* - $L 6& 61 £ it 

g$ - %. e, ft si £ to if > ^^^«Lfii#/tif-si^-«,^^/9ffe 

j& 4L & «f • 

13. **1t-*#lf£IB*l 3 S*fS£*-*te*«rSl ■ * t « 
*B,#.*fc , rJfe&*# 6 &C00" - S0 3 " > NR 4 + * -(CH 2 CH 2 0)- _L 

1 4. 4o t tf -f- *<J II ffl $ 1 aft m i£ ^ #. * JBc SI • * t t* 

(dimethylol propionic acid ; DMPA) - m ¥ & T && 
(dimethylol butanoic acid ; DMBA) - 35. *t 2> — S* 
(polyethylene oxide glycol) > 1^( M £> ^) fl& 
(BisChydroxy lethy 1 ) Amine) - 3- ^( M£ & &) fl& & ^ 
*g Si ^(Sodium 

3-bis(hydroxyethyl)aminopropanesulfonate) & £■ %L & 

%i m *a & ^ m n • 

15. *>t#*#jftfflaM*/tf3fc^*tefcJK« ' * t « 

1 6. *o t tfr 31. ® 3H 31 i& ^ * & 61 » * t tt 

*>l *4 -R: #1 ^H 2 N-(CH 2 ) D -NH 2 *2-f*-l,5-A — ^ 
(2-Methy 1-1, 5-pen tamethy lene diamine) > ~ & Z> & 
J3£(diethy lene triamine ; DETA) A ^ & 2> & & & 
(triethylene tetraamine ;TETA) » ^ tml/0~12^f 
& • 

17. *offfr**'J!£ffl#lJS/*ri£^* , l4#J!£N » * m «. 
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* - * & SI 

^^HM^^t^^A ^320kg/cm 2 ; f A 54 # # A ^ 
320% - 

18. - & J3£S!(PU)tfj&ii!t3r*£: • tl & T ft 



3 



(A) /If (a) 1 0 ~ 4 0 4 i: W tb ^ # # & ~ H- H Si Si ; &. 
( c ) 1 - 1 5 fL * S it ^ »r ^ /& A * ^ * * * ^ ^ 
'fb^^it^t — H- H B& 61 #1 *Mb & >5& ; 

(B) MF -t Sfc * *L -T & & ^ ~ * H Sit 81 *(b) 30-80 

CO #i*«fc^4fr + *«»«.afr#. + a**fc • ♦ 

(D) f£ ^ ft * ^NCO -r^,&^*^0.8-8.0wt.%le,gl 
ft » ^ 7v(d)0. l~5£4¥^fcb*-***l-&*JS£4T***£-&^ 
& » ^ /& - * 4± & JB? SI • 

19. *»*ifr*#lfcffl*l8*/tf3fc^*afcar* ' * t # 
*(A) ^ & A a A ^40 5.90 °C • 

# # * ~ * JBL St SI 4* # 6 T A ( I ) * ( I I ) A * « ^ «J m * 




NCO 



OCN 
R 2 




CH 2 



(II) 
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& t R, & a ^c^e & ; r 2 ^R 3 ^ 4a is] ^ * m » i ^ 




iL *b ^ & ' C,_ 6 «t H. • C,. e ^cC 6 2r ^ & ;n^0~3^ 

21. *»f*t*#iftffl*18*itfsfc^*Lifc2rifc ' * t tt 
^^^%^^iLSLiS^^*IL«tf¥. Si (toluene 

d i i socy ana t e ; TDI) ° 

22. *»*!fr*iHttm*18*/tfifc4L|l!fcar* ' * t tt 

# & 6& S! * -=- * ft «t ^ Sl(p-pheny lene 
d i i socy ana te ; PPDI) ° 

( 4, 4' -d i pheny 1 me thane diisocyanate ;MDI) • 

24. *»t**#!ll&ffl*18*mife^j|Life^r* . & t tt 

— 61 ^ — & & §&P, P ' - — ^ & 

(p, p' -b i spheny 1 diisocyanate ;BPDI) • 

& ^ $7 • 

26. *»*i»#*iJ£ffl£i8*m*fc^*at#* . * t « 

# * * — * & S£ Si *(al)TDI &PPDI *(a2)MDI *BPDI « 
^ $y . JL * tXal )TDI i&PPDI teifc~3l3tl&fi§>&^^#30 
Mol 96 a Ji • 

27. *»t*^*I.ftlB*18^/^sfe4L*L5t^r* ■ # t tt 
##;*^-*JfiL*tft*(al)TDI ^PPDI *(a2) TDI ^PPDI ^ 
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j=.#j&&iL&4ktti£,^4fe ' i 3- t (al)TDI ifcPPDIte itb — ™- 
*&&fi§>&^4&6*i30 Mo 1 % « _h • 

28. *»t«r#iWj|£IB»18^im3fe4L*L54:^r* ■ * * i* 

29. ****** 4£ffl£18Jgmi£*-$L&3"&- • * t i* 

£ 7G S$ & # £ & & 6| £ 7G Sf- ^ 3l 6& £ 7G 6f- - * ^SL «L fig ^ 7C 

if- - & f*3 fil £ tL Sf- > &^*ifr*tfi&£7ti*il£$8.^4fe/tfite. 

J& ^ # 0 

30. ******J£HQ£183Ji/tfife*-tlife3r&: • 

m * '14 T m & & # g &C00- - S0 3 - - NR 4 + - -(CH 2 CH 2 0)- ** Ji 
i& %L & $fa ^ • 

31. ****** 3£K£183imi£*-#ifc2r&: ' * ttt 

(dimethylol propionic acid ; DMPA) * ^-H f t 
(dimethylol butanoic acid : DMBA) - 3fc Sg. ft. ^ — Bf- 
(polyethylene oxide glycol) - ^( IS. & 5$ 
(Bis(hydroxylethyl) Amine) f ( ill 6 I) JS I ^ ^ 

$k 8& ^ (Sod i urn 

3-bi s(hydroxyethy 1 )ami nopropanesu 1 f onate) % & 
4fc #r & & ^ ^ # - 

32. ****** l£M*18*/¥fifc*.fcak2rifc . * + tt 

33. ****** I£ffl*18*msfc*-J&i42rifc ' * * « 
At * « &H 2 N-(CH 2 ) ffl -NH 2 - 2- f 5- A — « 
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» 27 I 



( 2-Me thy 1 - 1 , 5 -pen tame thy 1 ene diamine) - ^ 3£ £> & =. 
JK(diethy lene triamine ; DETA) si = i 6 I. ra t 
(triethylene tetraamine ; TETA) • & t m 0 ~ 1 2 ^ & 

34. - m * *fe j© 61 (PU) » ^.ftATJ'U^lftflt^ 



(A) J»(a) 10-40 4 ft ¥ ^ tb 4^ # * ^ & ft. S£ « ; A 
( c ) 1 ~ 1 5 f f 1 ^tb'4L^T^A«.*.^tr & 4l A ft A. 

4b ^^S&^ — ll-ILSiL SI #l*Mb 

(B) *i3it*«,*.<i , ?fe*4L^.* ft. S£ Si *(b) 30-80 
$ftWa*fcb*L£itfi*ifc4T#fc^£.A ' & & - m & & : 

(D)^H^t^t 4^NCO f&&^*^0.8~8.0wt.%|&g| 
j^Bf . ^o/v(d)0.1~54ft-S-^tb^^l€-R:#Jife^t^^*^ 
A ' fl£ /& - * '14 & J1& 61 " 

35. "*»f^r*#»JlaK*34^m^4L7K*t*«rfil ' * t 

^»(A)i&Jfc.al*40£90lC • 

36. *o f if 4|- *4 ft ® # 34 ^ m St ^ * '14 AS. fit SI ' * t 
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% 28 K 




OCN 



(I) (II) 

* t R, h Sl &c,_ 6 ; r 2 ar 8 h m A * n » jl « 

iL J& & A ' C,_ 6 & > C,_ 6 H & » &C 6 % 3t 3k ; n Js,0~3 ^ 

& *t • 

37. *i*#*#!l&ffl#34 3Smife^#.te*K« ' * t 
i*#*;fc.=.*li.ataS*-=-**iatV*. 81 ( toluene 

d i i socy ana t e J TDI) ° 

38. t tf * *I ft S £ 34 ^ #t i£ 4^ * 44 £ J© 61 ' * t 
t£ # # ^ IS- & St SI * * H *t S§(p-phenylene 
di isocyanate I PPDI ) • 

39. ^ t if * *'J ft m % 34 m ^ * 44 * J& 51 ' £ t 

«^#^^.*A.at8iA — & & au, 4'-^^&f^si 

( 4, 4' -di pheny 1 me thane diisocyanate ;MDI) • 

40. t n # *'I ft H £34 ^ m * ^ * * SI ' * t 
i*##;jm=..&fi.fifcfiS&^JS-fL atp, p' - — £ & Si 

( p, p' -b i spheny 1 diisocyanate ;BPDI) ° 

4 i . -feo f ff JfL *j ft n % 34 * m it #. fc. flt SI . * + 

tt##*^*ftat*^ — *Aat«*tt**^*4fr#.s.* 

4^ m & tyj ° 

42. *» t H * #'J ft ® £34 ^ #r & 4L * '14 * SI ' * + 
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& % # & .=. JL ft, fii 61 *(al)TDI i&PPDI &(a2)MDI &BPDI tfj 
%L & to • J- * t (al )TDI ^PPDI 4* itb — & H St 61 % ^ 4*7 #j 
3 0 Mol % a _L • 

43. ^tft##'J|&S^34^^fi^4L^'^^J3$ei • £- t 
tt^*^^*A«L«i*(al)TDI* 1 PPDI^(a2) TDI ^PPDI 
^^f^iitt^'^^i ' X * * (al )TDI &PPDI itb 

H- H &£ 61 ^ #7 # 3 0 Mol % J-X _h - 

44. *° ¥ If * #'J la m % 34 m tft ^ #. 3£ j& 61 » £ t 

9 Ttm^n. s jp-^^-f-**2oo-e,ooo - 

45. #JfcH* 34 ' * t 

t£ £ it 81 & # u *^6I^tg6^ * ^6€^7ts$ - * * at as ^ 
it m - & e> j*j si £ it 6i - & ^2HfrfifcfiS£7tB*ii&jg,^4fcm 

46. *° t #J 1£ III *34 * m ifc *L # * ' * + « 
Htf-te^fe**** A &C00" * S0 3 - * NR 4 + * -(CH 2 CH 2 0)- i 
3&^i&&toZ-fe2% • 

47. "*» t n # *»J l£ ffl # 34 ^ m J& ^ *K '14 * 5$ 61 ' & + 

(dimethylol propionic acid ; DMPA) - J=- ¥ & T fit 
(dimethylol butanoic acid ; DMBA) - & 3t #L Z* ~ if 
(polyethylene oxide glycol) - ^ ( & ) fl£ 

(Bis(hydroxylethyl) Amine) - 3- fl£ & *5 

*t St #3 (Sod i urn 

3-bis(hydroxyethyl)aminopropanesulfonate) & hi & 
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* * f tMMHf£H 
^ #f /& ^ # ° 

48. f if * *I ft ffl 34 3t m it ^ * 44 £ 1$ 61 » & + 

49. t If J#- *>] ft @ £ 34 & ff< & * '14 & 81 • £■ t 
tt tt * m &H 2 N-(CH 2 ) B -NH 2 * 2- f 5- A ~ 
(2-Methy 1 -1 , 5-pentame thy 1 ene diamine) - ~ ffi & -=- 
J£(diethy lene triaraine ; DET A ) A S & c9 tt 
(triethylene tetraamine : TETA) » £ t m & 0 ~ 1 2 ^ & 

° 

50. *» * ff * *4 ft S $34 & m ilk ^ * '14 * tt 61 • * m 
$1 & 4^ & flft ^ #L ft £ & * ^320kg/cm 2 ; **tt4t*A*fr 
320% • 
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% 31 K 










# 2/31 H 




% 3/31 K 




9 5/31 1 




ft 6/31 K 




% 7/31 K 




9 8/31 ~K 




% 9/31 H 




% 11/31 I 




% 12/31 I 




% 13/31 I 




# 15/31 I 




£ 16/31 I 




# 17/31 K 





13/31 1 




% 14/31 S 




15/31 1 




# 16/31 I 




It 17/31 * 




IS 18/31 K 




% 28/31 K 




% 28/31 K 




& 29/31 % 



% 30/31 K 



